Abstract. We present AGNfitter : a Markov Chain Monte Carlo algorithm developed to fit the spectral energy distributions (SEDs) of active galactic nuclei (AGN) with different physical models of AGN components. This code is well suited to determine in a robust way multiple parameters and their uncertainties, which quantify the physical processes responsible for the panchromatic nature of active galaxies and quasars. We describe the technicalities of the code and test its capabilities in the context of X-ray selected obscured AGN using multiwavelength data from the XMM-COSMOS survey.
Motivation
The radiation emitted by physical processes ongoing in active galaxies sculpt a spectral energy distribution (SED) that spreads on a wide range of the electromagnetic spectrum. Multi-wavelength photometry is thus a rich source of information about the AGN nature. One method to extract this information is through SED fitting, which consist in comparing the observed photometric data to a combination of physical models for AGN components. It is customary to perform SED fitting using optimization methods as χ 2 -minimization, which defines the best fit as the combination of parameters which models the whole SED showing the minimal χ 2 value. However, this method is statistically correct only under the assumption that the parameters are fully independent from each other and thus have a Gaussian probability distribution. This assumption is a drawback of this method since the parameters describing AGN physics are in most cases highly degenerated. To solve this issue we present AGNfitter, a bayesian SED fitting code for AGN that allows an integral calculation of the posterior probability distributions of the model parameters taking into account degeneracies and correlations existing among them.
Sampling the parameter space
AGNfitter samples the parameter space built by the AGN models' parameters using a Markov Chain Monte Carlo method. This consists in a random walk that is biased for regions of higher probability in the parameter space, making the code fast and efficient since no time is lost in non-interesting regions. Built on the published code Emcee (Foreman-Mackey et al. 2011) our MCMC code increases its efficiency taking advantage of multiprocessing by parallel tempering, i.e. exploring the parameter space with several chains simultaneously. The dimension of the parameter space sampled by AGNfitter is constructed in this first version by 10 parameters, which rule the modeling of four AGN components: the accretion disk radiation, the nuclear hot dust emission and the radiation emitted by the host galaxy and the star burst regions. For the accretion disk radiation 2 Calistro Rivera et al. (big blue bump) we use the model by Richards et al. (2006) , while the hot dust surrounding the disk is modeled by a continuous torus (Silva et al. 1994) . The contribution of the host galaxy to the full source radiation is modeled using Bruzual & Charlot (2003) templates, while the cold dust radiation produced in star burst regions is simulated using Dale & Helou (2002) templates. Since many of these models cover equal regions of the spectrum it is important to take correlations into account. AGNfitter constructs SEDs from existing physical models (Fig. 1) and calculate physical parameters that are interesting to AGN physics, such as relevant integrated luminosities (L bol , L F IR , L IR ) and parameters ruling the physics of the host galaxy, such as age, stellar mass M * and star formation rate (SFR). Moreover, AGNfitter provides both the marginalized and two-dimensional posterior density functions (PDF) of the parameters listed above. In this way degeneracies can not only be better visualized but also analyzed and treated (Fig.2) . Finally, due to the code's Bayesian methodology, the user is able to take advantage of prior constraints on the parameters' distributions. In this way the information given by the likelihood function can be complemented, calculating robustly posterior probabilities of the parameters.
The results of AGNfitter

Conclusions
AGNfitter is a robust statistical tool to model AGN SEDs and to infer physical parameters from multiwavelength photometrical data. Our code provides a vast statistical information about the inferred parameters allowing in this way an analysis of multiwavelength photometry cognizant of degeneracies and correlations, which is necessary for AGN studies of general purpose.
